Massachusetts, U.S.A., in 1890 but died before his wife and son could join him. In those days, long before the welfare state, this tragedy placed the family in severe financial difficulties and as a consequence, in 1897, at the age of 11, Philip's father began work in a cotton mill as a half-timer-that is, working in the factory in the mornings and attending school in the afternoons. Despite this unpropitious beginning and eventually going to work full-time, he undertook evening classes and at the age of 17 he passed the entrance examination for the Civil Service and started work in London. He married the daughter of a Methodist minister and Philip Wareing was born, the first of six children. During World War I, when Philip's father was overseas with the Royal Army Medical Corps, Philip lived with his mother and aunts in Westcliffe-on-Sea. This town was a target for German Zeppelins and one of Philip's earliest memories was of singing hymns under the stairs-which served as an improvised air-raid shelter.
Shortly after the war, the family moved to Benfleet for two or three years, and it was then in his roamings through the fields and woods and sand dunes that Philip developed his abiding fascination with the natural world. In 1923 there was a further move to Watford, where Philip attended the local boys' grammar school. He recalled that this was a very traditional establishment with strict discipline and compulsory games. However, it also had a high academic reputation and at the age of 13 he entered the 'science stream', where studies were concentrated on mathematics, physics and chemistry. Biology did not feature in the courses because it was not considered sufficiently rigorous, but Latin was compulsory because it was a prerequisite for entry to Oxford or Cambridge-the only universities that the school was prepared to consider.
Philip's first interests were in physics and chemistry, and in particular the great advances that were being made at that time in nuclear physics; he resolved to seek a career in this area. He proved an outstanding pupil and in his final year he was awarded the school science prize.
U,    , 1932-45
University entrance was a prerequisite for realizing Philip's aspirations; he was encouraged in this by his teachers, who urged him to try for a scholarship. However, although his father was not unsympathetic to this ambition, with a large family he could not see his way to providing the finance that would be required in addition to a scholarship. As a consequence Philip left school at 17 and sat the Civil Service Entry Examination. He was accepted and entered a branch of the Inland Revenue in London as a Clerical Officer.
Philip did not find the work congenial but, in the midst of the Depression, jobs were hard to come by and so he resigned himself to the office work that it entailed. Characteristically, however, he did not allow affairs to rest there and cast around for means to achieve his ambitions for a career in science.
Although he later stated that he did not enjoy his initial experiences of gardening as a boy, he had subsequently become interested in growing plants at home and this prompted him to look towards a career in horticulture. Clearly, giving up work was not an option, so in 1932 he entered Birkbeck College, University of London, as an external part-time student, reading botany. This entailed attending evening classes five evenings a week with additional work later in the evenings and at weekends. This left very little time for other pursuits but Philip revelled in the work, although initially, after his experiences in the physical sciences, he found it difficult to come to terms with the then largely descriptive nature of biology. His interest grew when he had the opportunity to listen to lectures by people such as J.B.S. Haldane, F.R.S., and C.D. Darlington (F.R.S. 1941), which fired him with enthusiasm for genetics and cytology-to such an extent that he resolved to make his career in these areas, although he continued to be excited by animal embryology and development.
However, a turning point in his life came when the distinguished plant physiologist F.C. Steward (F.R.S. 1957) joined the staff at Birkbeck in 1934. Steward's work on salt uptake was by then well established and he was one of the foremost plant physiologists of his generation. His teaching appealed to Philip because of its rigorous approach, unlike much of the other teaching in this field. Philip also began to see that, unlike the situation in animals, plant development was a largely untouched area.
Philip spent his last year at Chelsea Polytechnic and graduated in 1936. Steward offered to take him on as a graduate student but because this would have entailed giving up his job and with apparently poor prospects on graduation, Philip decided to embark on part-time research, fitted in around his work commitments.
The opportunity arose to undertake work under the guidance of Professor W. Southworth, who was working on the breeding of soybeans at Rothamsted with the objective of developing strains that would grow under European conditions. The work was slow, although with characteristic innovation Philip tried to short-cut the breeding process by having his F1 hybrids grown in South Africa.
It was at this time that Philip met his future wife, Helen, who was working as a secretary in Harpenden. Helen's background and upbringing were in stark contrast to Philip's. She was the daughter of a British engineer, William Clark, whose father, Charles, had gone to central Russia in the late nineteenth century. On the death of his father, William had gone to work in the iron and steel industry in the Ukraine; this had been set up by a Welshman, John Hughes, at the behest of the Russian government. Helen was born and brought up in Yuzovka (now Donetsk), a town named after John Hughes, but she and her father and mother had British citizenship and in 1914, the year she was born, her father left to fight in the British Army. Helen's early life took place against the terrible deprivation in Russia during World War I, the Russian Revolution and the subsequent civil war. She did not see her father again until 1925, when he returned as the employee of a British firm building power stations. Helen wished to become a doctor but this proved impossible because the new regime prevented the children of 'bourgeois' parents from entering university. She therefore took up a post as a typist in her father's firm. In 1933 the family returned to the U.K., having narrowly escaped being arrested as saboteurs and figuring in the first of Stalin's show trials.
Philip and Helen were married in August 1939, but domestic bliss was cut short by the outbreak of war, which, Philip recalled, coincided with his last harvest of soybeans.
Philip joined the army in December 1941 and was commissioned in the Royal Electrical and Mechanical Engineers, being mainly involved with radar for coastal artillery. He had a number of postings and at the war's end, as a Captain, he was in Trinidad, where he took the opportunity of getting in touch with the Imperial College of Tropical Agriculture.
A , 1946-81 On leaving the Army in 1946, Philip decided that at last he could embark on a full-time scientific career; he applied for, and was appointed to, a demonstrator post in the Botany Department at Bedford College.
At that time, Bedford was typical of many British botany departments. It was housed in makeshift premises (Philip recalled that his office had been a bathroom from which the bath had not been removed), there were few facilities for research and the staff was small, with only four members. Nevertheless, despite a great deal of teaching there was little administration and Philip found a lot of time for research: shortly after his appointment he embarked on a PhD.
The work he undertook for his doctoral studies was to influence Philip's research for the rest of his career. At the suggestion of the Head of Department, Professor Neilson-Jones, who worked on forest trees, Philip started work on Scots pine, seeking to resolve why seedlings planted early in the season in their first year grew better in their second year than equivalent seedlings planted later. This was thought to be a photoperiodic effect and Philip embarked on the effects of different photoperiods. Because the facilities at Bedford were inadequate for the work, Philip set up the experiments at home and later revealed that his wife had the task of covering and uncovering the seedlings, at intervals convenient to the baby's feeding times-surely one of the most unusual constraints on a scientific study! Although the results were not world-shaking (performance in the second year was determined by the number of primordia laid down in the previous year, which was greater in seedlings planted early) the work gave Philip a lifelong enthusiasm for studies on woody species and their response to daylength. He was awarded his PhD in 1950. In the same year Philip was approached by Professor Eric (later Lord) Ashby (F.R.S. 1963), asking if he would be interested in a lecturership in botany at Manchester University. Professor Ashby was leaving Manchester to become Vice-Chancellor of the University of Belfast and needed someone to take over his lecturing duties. Manchester was much larger and better equipped than Bedford, and Philip had little hesitation in accepting the post. Equally, he found the atmosphere at Manchester particularly stimulating and he was surrounded by many other workers interested in the general area of plant development. C.W. Wardlaw, Professor of Cryptogamic Botany, worked on various aspects of morphogenesis, Dr J. Bentley was involved in isolating auxin and Dr (later Professor) H.E. Street was at the forefront of studies on plant tissue culture. At Bedford, Philip had already become interested in the role of endogenous hormones in the control of bud dormancy and, because at Manchester there was close collaboration with the Chemistry Department, the opportunity arose to pursue these studies in a more rigorous way involving the purification and characterization of the compounds involved.
It had long been known that dormant buds of beech (Fagus sylvatica) are sensitive to daylength even in the absence of leaves; this was in contrast with the observation that, in the photoperiodic control of flowering, the shoot apex does not respond and it is the leaves that perceive the stimulus. Philip embarked on a series of experiments, initially in sycamore (Acer pseudoplatanus), birch (Betula) and larch (Larix), which led to the discovery that, whereas in sycamore only the leaves respond to photoperiod, in birch both leaves and buds respond. Moreover, whereas in dormant plants the buds will expand and resume growth if both buds and leaves are exposed to long days or if the buds of defoliated seedlings were given the same treatment, if buds were exposed to long days and the leaves to short days the buds remained dormant. This work led to the hypothesis that an inhibitor of bud growth is produced in leaves exposed to short days and translocated to the buds.
At the same time, other workers had demonstrated the presence of a so-called 'β-inhibitor fraction' in plant extracts, a fraction later shown to contain a complex mixture of phenolics. Together with I.D.J. Phillips, Philip was able to show that not only was there less β-inhibitor in sycamore buds exposed to chilling but that there was more such activity in leaves exposed to short days than in those given long days.
Although this formed a major part of Philip's work at Manchester, he extended his interests into many other fields during that time. Thus, in a natural extension of the work on bud dormancy, Philip initiated studies on the same phenomenon in seeds, initially with M. Black. The early work focused initially on the possible role of inhibitors and indicated that the latter did indeed have a role. Later investigations with T. Villiers suggested that germination promoters were also involved, and from this and the previous work arose the idea that seed dormancy might be regulated by an interaction between the two stimuli.
Another project initiated at Manchester involved gravimorphism, a term coined by Philip to describe the phenomenon of increased flowering in trees occasioned by training or pulling down the branches and later shown to be related to a redistribution within the shoots of auxin and possibly of other hormones.
Perhaps the longest-running project started at this time-Philip continued working on it well beyond his retirement-was the work on stolon development in the wild potato (Solanum andigena), which, early on, demonstrated a role for apical dominance in natural stolon development.
In 1958 Philip was approached by the University College of Wales, Aberystwyth (now the University of Wales, Aberystwyth), to accept the chair of botany there to succeed Professor Lily Newton, a distinguished phycologist. Philip hesitated because he realized that taking this post would mean shouldering considerable administrative duties. However, although Aberystwyth was small, a new building for biology was in the course of construction and he could see great potential in the appointment; he accepted the offer. Indeed, it was in relation to the new building that Philip needed all his undoubted skills of tact and diplomacy as well as firmness of purpose. The building was to be shared with the Zoology Department whose Professor, T.A. Stephenson, F.R.S., had strong views on building design, views that frequently did not coincide with Philip's. A former Registrar of the college, Mr Tom Arfon Owen, who arrived shortly after Philip, recalls his close contacts with these two formidable characters at that time-something of a baptism of fire for a young and inexperienced recruit.
However, after several battles royal the new building was commissioned and Philip's hopes for the future were soon fulfilled because in the early 1960s began the unprecedented expansion of British universities, and funds for buildings, equipment and personnel became relatively abundant. This enabled Philip to build up a large, well-equipped research group; indeed, when I arrived in Aberystwyth in 1968 there were more than a score of postgraduates, postdoctorals and sabbatical workers working under Philip's supervision. Nor did Philip selfishly direct the funding largely to himself. Many young lecturers in the department (including myself) can testify to the way in which they were given unremitting support for their research (and indeed their teaching). Equally, especially during the period of relative plenty, Philip was able to improve the department in many ways, including the creation of new posts, notably by the creation in 1971 of a chair of microbiology occupied with distinction by J. Gareth Morris, F.R.S., and in 1967 by the erection of a large and well-equipped extension to the department. It is a sadness to many of his friends that one of his major ambitions, prevented at the time by financial constraints-to infill a basement area of this building with growth rooms-was not fulfilled until shortly after his death.
The new facilities and the large number of people eager to work with him enabled Philip to forge ahead on several fronts in research. Most notably, the decision was taken to attempt to identify the elusive active component(s) in the β-inhibitor fraction. Early on in this programme it had proved possible to isolate the principal inhibitory activity from the many weakly inhibitory phenolics present. This opened the way to final identification and Philip sought the assistance of Dr J.W. (later Sir John) Cornforth, F.R.S. (Nobel laureate) and his colleagues at the Shell Agricultural Research Centre. At about this time (1963) it became clear that the inhibitory material showed great similarity to the abscission-accelerating factor isolated by F.T. Addicott and his co-workers from cotton fruits and from yellow lupins by K. Rothwell and R.L. Wain.
In 1965 Addicott and his colleagues identified their inhibitor, which they termed Abscisin II; shortly afterwards, Cornforth and his group showed that the active fraction from sycamore leaves (which by now had been christened 'Dormin') was identical with Abscisin II (figure 1). At the International Plant Growth Substances Conference in Ottawa in 1967 it was decided to give the substance the trivial name abscisic acid. However, as Philip noted much later, he had usually found that his original hypothesis turned out to be invalid and had to be abandoned; this was true of abscisic acid in bud dormancy. Thus, P.F. Saunders, also working in the Department at Aberystwyth, had developed rigorous methods for the quantification of abscisic acid. Together with J. Lenton, Saunders showed that, contrary to expectation, the concentration of abscisic acid in buds and leaves of sycamore under short days was the same as, or lower than, that under long days. Not unnaturally this caused great consternation; I well remember the many (and often heated) discussions on the subject. However, as other findings appeared lending support to Saunders's work, Philip, rigorous scientist that he was, conceded that his early hypothesis was too simplistic. Curiously, it also seems that abscisic acid is not a major factor in abscission either, although work with Arabidopsis mutants in the past decade has shown that it is important in seed dormancy and it is clear that it is a major factor in the responses of plants to water stress through its effects on stomata.
A lesser man would have been discouraged by these developments but they merely spurred Philip on to explore new avenues, as well as continuing some of the research areas established earlier, such as stolon formation, xylem and phloem development and seed dormancy. One of these areas was that of the 'hormone-directed' transport of nutrients, in which Philip showed that hormones can cause the accumulation of sugars, amino acids and mineral nutrients even in non-growing tissues, thus conferring a competitive advantage on tissues containing high hormone levels. Another initiative was a study on juvenility and phase change. Thus, in woody species breeding is greatly constrained because they do not flower below a certain size or age-that is, they are 'juvenile'. The transition from the juvenile to the mature (flowering) condition is referred to as phase change. Philip demonstrated that it was the actual size of the plant that determined the point of transition and that to accelerate the process it is necessary to grow them to the appropriate size as rapidly as possible and by whatever means, before initiating flowering by environmental triggers and/or cultural practices. Apart from its great practical consequences, Philip argued that phase change was an example of determination in shoot apices, a subject upon which he spoke and wrote for many years afterwards.
However, the area that attracted Philip's attention most was that of cytokinins; this occupied much of the last decade before his retirement. In this enterprise his partnership with Dr Roger Horgan, a chemist by training, who came to the department in October 1971, was very fruitful. Dr Horgan was able to apply emerging advances in technology such as gas chromatography-mass spectrometry and high-performance liquid chromatography rigorously to identify and measure cytokinins in plants. The techniques were applied to a wide range of developmental problems including photoperiodism, senescence, mineral nutrition and seed dormancy, and also led to the discovery of new cytokinins. After Philip's retirement, Dr Horgan went on to become a leading light in cytokinin biochemistry and physiology until his untimely death in 1998.
Although this account has striven to cover Philip's major areas of research, which in themselves were numerous, there were many other projects over a long period in which he interested himself, including some that were quite distant from his mainstream work, such as the role of free-living nitrogen-fixing microorganisms in the rhizosphere of marram grass (Ammophila arenaria) growing on the local sand dunes. Philip justified this wide spread of research areas by pointing out that, among other things, one could get bored with a single problem and that 'In other words if the fun goes out of research, one might as well give up!' (1).* Despite the almost frenetic nature of Philip's work pattern, the reader should not suppose that his life was devoted wholly to this aspect. He had a full and happy family life and took great pleasure and pride in his children and grandchildren. He rarely took a holiday as such but often made time on his many trips overseas to see the country he was in; equally, on his visits to Russia he took Helen along to give her the opportunity to see her Russian relatives. The rise of Hitler and Mussolini in the 1930s engendered in Philip a deep distaste for fascism and made him a lifelong socialist; although he seldom became involved in politics at any level, he took a keen interest in national and international affairs and spent a great deal of time listening to and watching what he was wont to call 'serious' programmes on radio and television. Although he was never a performer, Philip loved music and no concert in the college's Great Hall would have been complete without his presence. His other great passion was walking, something that he had done from an early age and in which he engaged regularly. Some idea of his stamina can be gained from the fact that on one famous occasion when the train on which he was travelling became benighted in Machynlleth because of a snowstorm, he walked-with his suitcase-to the small cottage he owned at Banc-y-Darren near Aberystwyth, a distance of more than ten miles! Reference has already been made to Philip's support and encouragement to staff and students alike. However, although he had universal respect, many who knew him in this capacity found him somewhat forbidding and stern. In fact, this sprang from his strongly held views-indeed, he was the very personification of the Protestant work-ethic-and in part from an innate shyness. Those who knew him well were aware that this outward appearance belied another, very human side: a man who was kindness itself-although he never liked to be reminded of it-and a man with a wry sense of humour who could laugh at himself. When, on one occasion late in his career, he referred to plants on an agar plate as 'semi-sterile' his research assistant retorted rather tartly that this was the equivalent of being semi-pregnant; Philip collapsed in laughter. The respect and affection in which he was held was testified to by the fact that on his retirement it was necessary to hold three separate parties to accommodate all who wished to come, including many from overseas.
On the educational front Philip was no less successful. He improved the degree offerings in his department enormously and it is greatly to his credit that, until modularization, the structures he set in place survived in large part into this decade. He was also instrumental in establishing environmental science in Aberystwyth and in forming a School of Biological Sciences that did much to bring together the various disparate departments that then existed.
Philip was also active in promoting his subject to undergraduates and postgraduates alike. In 1970, together with I.D.J. Phillips he published an undergraduate text, Control of growth and differentiation in plants, which was the first book to address the area comprehensively. It was very well received, ran to three editions and tens of thousands of copies, and was published in an astonishing range of languages including Arabic, Japanese, Russian, Polish, Czech and Hungarian. Although now outdated, the book is considered a classic. Again, in 1976, together with C.F. Graham, he published Developmental biology of plants and animals, which fulfilled a long-held ambition to present animal and plant development holistically.
However, it was not only in the academic sphere that Philip made his contribution to the university. At the time he took up his post, relatively few of the senior academic staff participated actively in the administration of the college; indeed, some were proud of not so doing-one distinguished professor was known to boast that he had only spoken in Senate once, to request that a window be opened! This was not Philip's way and throughout his time at Aberystwyth he was actively involved in all aspects of the college's activities. He was an outstanding administrator and in due course he became an excellent Vice-Principal, in which post he served from 1977 to 1979. This was a time during which the deep financial cuts of the 1980s were foreshadowed by increasing financial stringency; it became more and more difficult to replace posts, undertake building work and other developments, and so on. Philip gained enormous respect by the way in which he dealt with these serious management problems with his innate fairness and imaginative solutions. The period was not without its drama and even black humour, however, as on the occasion when Philip was called upon to deal with a college employee, an ex-commando, who pulled a gun on his staff! Needless to say, he resolved the situation without tragic consequences.
Nevertheless, perhaps Philip's greatest legacy to the college lay in his work in the college grounds. Ably assisted by the Curator of the Botany Gardens, the late Basil Fox, Philip was responsible for the landscaping of the Penglais campus, which, when he arrived, had been in the early stages of development. Although extensive, the site was difficult to develop because it was both steep and subjected to strong southwesterly winds and a salt-laden atmosphere. Philip's encyclopaedic knowledge of trees and shrubs enabled him to set in motion a planting programme that continued over many years-in the 1960s alone over 200 trees were plantedthe results of which can be seen today in one of the finest landscaped campuses in the UK. He performed the task with characteristic single-mindedness, chivvying the college for funds, hoarding topsoil like gold and earning immense respect from the gardening staff, who regarded him somewhat in the light of a regimental sergeant-major.
Apart from his intramural activities, Philip was always in demand for outside work. L  , 1981-96 After his retirement and appointment as Emeritus Professor, Philip's involvement in science and the affairs of the university hardly diminished. In 1982 he organized the International Conference on Plant Growth Regulators in Aberystwyth and he continued participating in national and international conferences for some years. Equally, as a member of the College Council, he was in great demand to serve on senior university committees, where his wise counsel was greatly valued during a very difficult time for the college. His unique contribution to the landscaping of the campus was recognized by his appointment as Honorary Curator of College Grounds and his efforts in this area continued with unabated vigour.
However, these challenges alone were insufficient to satisfy Philip's energies; in 1983 he launched a company: Hortotec Ltd. This arose from contacts with Professor Alan Cassells of University College, Cork, who had developed a system for growing seedlings of ornamental plants under sterile conditions in Petri dishes. These seedlings, which were later named 'Propaplants' had several advantages: they had a long shelf-life and their viability was excellent. Philip persuaded several of his friends and colleagues to invest in the company and, after a period of research and development he set up shop in a 'starter factory' on the newly established Aberystwyth Science Park, initially with his wife, Helen, and his research assistant Mrs Gillian Hall as his sole helpmeets.
Despite his lack of experience in small business, Philip threw himself into the enterprise with his customary enthusiasm and vigour. As a result, the product soon had customers from among the best-known gardening mail-order catalogues. He was particularly proud of the fact that Propaplants were used as promotional material for the Glasgow Flower Show at Chelsea and later that they appeared as a free gift on the front of an issue of Practical Gardening. Somewhat to his surprise the house-plant growing kit that he designed was given a Starpack Award by the Institute of Packaging.
This was a time when many of his friends felt that Philip was as happy as he had ever been. He revelled in constructing his own growth chambers, in negotiating with major customers and in managing his staff (which embraced a large number of part-time workers as well as as many family members, friends and colleagues who could be 'persuaded' to participate in their spare time). His boundless energy allowed him to work a seven-day week, often with 15 or 16 hour days. Sadly, the company suffered a loss of business during the recession, and when in 1990 Philip suffered his first heart attack it became necessary to shut up shop.
Even in his 'second' retirement Philip continued to be very active. He was still a member of many college committees, he continued to make a weekly tour of the grounds with the college gardener and, shortly before his death, he acquired a computer and plunged into the mysteries of information technology. He maintained an active interest in his garden, which was the envy of many, and went out of his way to visit retired colleagues who were ill or infirm. Thankfully, he retained all his faculties and his joie de vivre up until his death, which occurred peacefully after a short stay in hospital. 
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